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© A leaf spring of composite material for vehicle suspensions and a method for its manufacture. 



© A glass-fibre-reinforced plastics leaf spring (1} 
for vehicle suspensions incorporates additional re- 
inforcing fibres (2) which have a greater modulus of 
elasticity than the . glass fibres and are arranged 
substantially along the neutral bending axis (A) of its 
cross-section. 
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A leaf spring of composite material for vehicle suspensions and a method for its manufacture 



The present invention relates in general to leaf 
springs of composite material for motor vehicle 
suspensions 

More particularly, the invention concerns a leaf 
spring produced by the moulding of plastics re- 
inforced with oriented glass fibres. 

As is well known, for a given vertical stiffness, 
leaf springs of this type have a greater energy- 
storage capacity and a lower weight than conven- 
tional steel leaf springs. However, for a given verti- 
cal stiffness, width and length, leaf springs of com- 
posite material have a lower transverse stiffness 
than those of steel and are normally unacceptable 
for use in commercial vehicle suspensions. 

The object of the present invention is to re- 
solve the above problem and to produce a leaf 
spring of composite material which has a consider- 
ably increased lateral stiffness, at least such as to 
enable its use in commercial vehicle suspensions, 
without any alteration to its width or length and 
without an increase in thickness. 

According to the invention, this object is 
achieved by means of a leaf spring for motor 
vehicle suspensions which is produced by the 
moulding of glass-fibre-reinforced plastics, charac- 
terised in that it incorporates additional reinforcing 
fibres which have a greater modulus of elasticity 
than the glass fibres and are arranged along the 
neutral bending axis of its cross-section. 

By virtue of their arrangement, the reinforcing 
fibres; which are preferably but not necessarily 
constituted by carbon fibres, enable the structure 
of the leaf spring to be stiffened with respect to 
lateral stresses, without its vertical stiffness nor- 
mally being affected: however, when there is also a 
need to alter its vertical stiffness, in the sense of an 
increase thereof for a given thickness of the spring, 
it is sufficient to alter the positioning or the thick- 
ness of the additional fibres relative to the neutral 
bending axis. 

The additional reinforcing fibres may extend 
through the entire cross-section of the leaf spring 
or through only part of its cross-section. In the 
latter case, the fibres may be arranged near the 
sides or in the central region of the cross-section of 
the spring. 

A further subject of the invention is a method 
for the production of the leaf spring defined above, 
characterised in that it consists of the incorporation, 
during the moulding of the spring, of additional 
reinforcing fibres which have a greater modulus of 
elasticity than the glass fibres and are arranged 
along the neutral axis of the cross-section of the 
leaf spring. 

The invention will now be described with refer- 



ence to the appended drawings, provided purely 
by way of non-limiting example, in which: 

Figure 1 is a schematic cross-section of a 
leaf spring of composite material according to the 
5 invention, and 

Figures 2 and 3 show two variants of Figure 

1. 

With reference to Figure 1, a leaf spring for 
vehicle suspensions, produced by the moulding of 
w glass-fibre-reinforced plastics, is schematically in- 
dicated 1. According to the invention, additional 
reinforcing fibres 2 are incorporated during mould- 
ing and are arranged substantially along the neutral 
bending axis A of the leaf spring 1 . 
/5 The additional reinforcing fibres 2 have a 

modulus of elasticity which is considerably greater 
than that of the glass fibres: they are conveniently 
constituted by carbon fibres. 

The thickness of the layer of the additional 
20 fibres 2 is not more than 0,4, and preferably 0,1; 
the height of the leaf spring cross-section. 

For a given vertical stiffness, the leaf spring 1 
is thus provided with considerably greater lateral 
stiffness than conventional glass-fibre-reinforced 
25 plastics springs. 

In the case of Figure 1, the additional reinforc- 
ing fibres 2 extend through the entire cross-section 
of the leaf spring 2: this achieves the maximum 
transverse stiffening. 
30 Alternatively, the additional reinforcing fibres 2 

may extend through only part of the cross-section 
of the spring 1: in this case, the fibres 2 may be 
arranged near the sides of the spring (Figure 2) or 
in its central region (Figure 3). In the first case 
35 moderate transverse stiffening is achieved, whilst in 
the second case the stiffening is at a minimum. 

The arrangement of the additional reinforcing 
fibres 2 along the neutral axis A prevents the 
vertical stiffness of the leaf spring 1 from being 
40 affected. However, if there is a need to vary or 
modulate the vertical stiffness, it is sufficient to 
alter the positioning of the additional fibres 2 rela- 
tive to the neutral axis A, or the thickness of the 
fibres 2. 

45 It is clear from the above that the transverse 

stiffening of the spring according to the invention is 
achieved without modification of its geometrical 
dimensions and without involving complications in 
its production cycle. In effect, in order to incor- 

50 porate the additional reinforcing fibres during the 
moulding of the leaf spring, it suffices to replace 
the glass fibres which are normally arranged in the 
region of the neutral bending axis of the cross- 
section of the spring 1 with the additional reinforc- 
ing fibres. 
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Claims 

t. A glass-fibre-reinforced plastics leaf spring 
for vehicle suspensions, characterised in that it 
incorporates additional reinforcing fibres (2) which 
have a greater modulus of elasticity than the glass 
fibres and are arranged substantially along the neu- 
tral bending axis (A) of its cross-section (1). 

2. A leaf spring according to Claim 1. charac- 
terised in that the thickness of the additional fibres 
(2) is not more than 0,2 the height of the leaf 
spring (1) cross-section. 

3. A leaf spring according to Claim 1 or 2. 
characterised in that the reinforcing fibres (2) ex- 
tend through the entire cross-section of the leaf 
spring (1). 

4. A leaf spring according to Claim 1 or 2 , 
characterised in that the reinforcing fibres (2) ex- 
tend through part of the cross-section of the leaf 
spring (1). 

5. A leaf spring according to Claim 4 t charac- 
terised in that the additional reinforcing fibres (3) 
are arranged near the sides of the cross-section of 
the leaf spring (1). 

6. A leaf spring according to Claim 4, charac- 
terised in that the additional reinforcing fibres (2) 
are arranged in the central region of the cross- 
section of the leaf spring (1). 

7. A leaf spring according to any one of the 
preceding claims, characterised in that the addi- 
tional reinforcing fibres (2) are arranged at a vari- 
able spacing or thickness relative to the neutral 
bending axis (A) of the cross-section of the leaf 
spring (1). 

8. A leaf spring according to any one of the 
preceding claims, characterised in that the addi- 
tional reinforcing fibres (2) are carbon fibres. 

9. A method of manufacturing a leaf spring for 
motor vehicle suspensions by the moulding of 
glass-fibre-reinforced plastics, characterised in that 
it consists of the incorporation, during moulding, of 
additional reinforcing fibres (2) which have a great- 
er modulus of elasticity than the glass fibres and 
are arranged substantially along the neutral axis (A) 
of the cross-section of the leaf spring (1). 

10. A method according to Claim 9, charac- 
terised in that the thickness of the additional fibres 
(2) is not more than 0,2 the height of the leaf 
spring (1) cross-section. 

11. A method according to Claim 9 or 10, 
characterised in that the additional reinforcing fi- 
bres (2) are arranged through the entire cross- 
section of the leaf spring (1). 

12. A method according to Claim 9 or 10, 
characterised in that the additional reinforcing fi- 
bres (2) are arranged through part of the cross- 
section of the leaf spring (1). 

13. A method according to Claim 12. charac- 



terised in that the additional fibres (2) are arranged 
near the sides of the cross-section of the leaf 
spring (1). 

14. A method according to Claim 12, charac- 
s terised in that the additional reinforcing fibres (2) 

are arranged in the central region of the cross- 
section of the leaf spring (1). 

15. A method according to any one of Claims 9 
to 14, characterised in that the additional reinforc- 

w ing fibres (2) are arranged at a variable spacing or 
thickness relative to the neutral bending axis (A) of 
the cross-section of the leaf spring (1). 

16. A method according to any one of Claims 9 
to 15, characterised in that the additional reinforc- 

15 ing fibres (2) are carbon fibres. 
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